Comparison of real-time PCR and microscopy to evaluate sclerotial colonisation by a biocontrol fungus.
The biocontrol agent Trichoderma harzianum colonises sclerotia of the plant pathogenic fungus Sclerotinia sclerotiorum. Plating of sclerotia typically has been used to determine the incidence of mycoparasitism, but does not quantify the extent to which individual sclerotia are colonised. We developed a specific PCR primer/probe set for the green fluorescent protein (GFP)-transformant T. harzianum ThzID1-M3, which exhibited high precision and reproducibility. Quantitative real-time PCR was evaluated along with epifluorescence microscopy and image analysis to investigate dynamics of colonisation of sclerotia in non-sterile soil. Amounts of ThzID1-M3 DNA and S. sclerotiorum DNA from entire individual sclerotia were quantified using real-time PCR. Epifluorescence micrographs were captured from sclerotial thin-section samples, and GFP fluorescence from these was quantified using computer image analysis in order to estimate colonisation on a per-sclerotium basis. As determined by either method, ThzID1-M3 colonised sclerotia in soil, and both methods quantified colonisation dynamics over time. In a separate experiment, colonisation of sclerotia on agar plates was observed using confocal laser scanning microscopy to view the GFP-fluorescing hyphae of ThzID1-M3. This method, while highly labour-intensive, provided high spatial resolution of colonisation dynamics. Thus, each method has advantages: microscopy combined with image analysis can provide useful information on the spatial and temporal dynamics of colonisation, while real-time PCR can provide a more precise assessment of the extent of sclerotial colonisation over time and can more easily be used to sample entire sclerotia.